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2
H Hilbert E Banach E’ E
H $<\cdot,$ $\cdot$ > $|\cdot|=\sqrt{<,>}$ $E$ E’
natural pairing $(\cdot, \cdot)$
$\xi_{1},$ $\ldots,\xi_{n}\in E’$ $—$ $E$
$\mathrm{R}^{n}\text{ ^{}\backslash }\prime \mathrm{A}\prime_{\mathrm{J}}\text{ _{ }}$
$—(x)=\{(x,\xi 1), \ldots, (_{X},\xi_{n})\}$ $(x\in E)$
Rn Borel $\sigma$-algebra $\mathcal{B}(\mathrm{R}^{n})$ $D\in B(\mathrm{R}^{n})$ -1 $(D)$ $E$
$E$ $C_{E}$ algebra
\mbox{\boldmath $\sigma$}-algebra E $\#\mathrm{f}^{\backslash }\sigma(c_{E})=\mathcal{B}(E)$ \mbox{\boldmath $\sigma$}(CE) $C_{E}$
$\sigma$-mlgebra. $B(E)$ E Borel $\sigma$-algebra $0$
\mu $C_{E}$ $[0,1]$ \mu
(1) $\mu(E)=1$
(2) $\mu$ $\xi_{1},$ $\ldots,$ $\xi_{n}$ $\sigma-$. algebra
$\sigma-$
$F$ $H$ $P$ ( $P,$ $Q\in F$
$P\perp Q$ $PH\supset QH$ $P>Q$
)
1( $t$ Gauss )
$H$ $\mu$ $t.(t>0)$ Gauss
$C=\{_{X}\in H : PX\in D\}$ $\mu(C)=\frac{1}{(\sqrt{2\pi}t)^{n}}\int D’,)\exp(-\frac{|a|^{2}}{2t^{2}}clx$
$P\in F,$ $n=dimPH,$ $D\in B(PH),$ $d_{X}$ PH Lebesgue
$t$ Gauss $\gamma^{t}$ $t=1$ $\gamma^{1}$’








$\mu(\{x\in H : ||PX||>\epsilon\})<\epsilon$
$H$ $||\cdot||$ $\mu$ (G)
$dimH=\infty$ $|\cdot|$ $\gamma$ (G)
3 ( Wiener )
$||\cdot||$ $H$
$\gamma$ (G) $B$ $||\cdot||$ $H$ $i$
$H$ $B$ $(i, H, B)$ Wiener
4( )







$H$ Hilbert $\gamma^{t}$ $H$ $t.(t, >0)$ Gauss
$\mu$
$H$ $\mu$











$\mu,$ $\nu$ Banach $\epsilon>0$
$\delta>0$ $A$ $\nu(A)<\delta$
$\mu(A)<\epsilon$ $\mu$ $\nu$











$\epsilon$ , $G\in FD(H)$ , $F\perp G$ $F\in FD(H)$
,
$\mu(\{x\in H;\text{ }||x-F^{\perp}||<\mathit{6}\})\geq 1-\epsilon$
, $H$ $||\cdot||$ $\mu$ (D) .
$FD(H)$ H
1 , $\mu-(\mathrm{G})$ , $\mu-(\mathrm{D})$ ,
$H$ $||\cdot||$ $\mu-(\mathrm{G})$ .
$\Leftrightarrow$
30
$\epsilon$ , $G\in FD(H)$ ; $F\perp G$ $F\in FD(H)$
,
$\mu(N_{\epsilon^{\cap}}F+F^{\perp})\geq 1-\epsilon$
. , $N_{\epsilon}=\{x\in H;||x||\leq\epsilon\}$
$H$ $||\cdot||$ $l^{\mathrm{J}^{-}(\mathrm{D}}$ ) .
$\Leftrightarrow$
$\epsilon$ , $G\in FD(H)$ , $F\perp G$ $F\in FD(H)$
,
$\mu(P_{p}(N_{\epsilon})+F^{\perp})\geq 1-\epsilon$
. , $P_{F}$ $H$ $F$ .
(G) (D)













$\sigma$ $[0, \infty)$ Borel $dx$ Lebesgue $a$ $0$










$00\leq x_{1}<x_{2}$ ‘ $g_{x_{1}}(t)\geq g_{x_{2}}(t)$ $f(x_{1})\geq f(x_{2})$ $f$
$f$ $[a, \infty)$ $x\in[a, \infty)$ $\{x_{n}.\}$ $x$








$F(0)= \mu([\mathrm{o}, \infty))=\int_{0}^{\infty}\gamma_{t}([0, \infty))d\sigma(t)=\frac{1}{2}\sigma(10, \infty))=.\frac{1}{2}$







Dirac $\delta_{0}$ $\mu$, $\sigma_{\nu}(\{0\})=0$
$\nu$ $\mu=\alpha\delta_{0}+\beta\nu(0\leq\alpha<1,0<\beta\leq$
$1,$ $\alpha+\beta=1)$ $\mu-(\mathrm{G})$ $\nu-(\mathrm{G})$
3





\mu $\delta_{0}$ $||\cdot||$ H $\mu-(\mathrm{G})$
$\{a_{n}\}_{n=0,1,2},\ldots$
{Qn}?1=0,1,2,...
(1) $Q_{j}Q_{k}=\delta jkQ_{j}$ , $\sum_{n=0}^{\infty}QnI=$ ( )
(2) $||x||0 \equiv.n\sum_{=0}a_{n}||\infty Q_{n}X||$ $x\in H$ ||x|| $\mu-(\mathrm{G})$
4 1
1
\mu $\delta_{0}$ $(i, H, B)_{\mu}$ \mu –
Wiener $\mu$ –
Wiener $(i_{0}, H, B_{0})_{\mu}$ $I$ $\{P_{n}\}$
(1) $B_{0^{-}}$ B- ( $B_{0}\subset B$ )
(2) $P_{n}$ $B_{0}$ $\tilde{P}_{n}$
(3) $\tilde{P}_{n}$ $B_{0^{-}}$ $B_{0}$ $I$
33
$\gamma-(\mathrm{G})$ Banach mmetric $\mathrm{a}\mathrm{p}\mathrm{p}\mathrm{r}\mathrm{o}\mathrm{X}\mathrm{i}\mathrm{n}1_{\mathcal{L}}\backslash \mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$
property \mu \mu -(G)
(G)
5
$RI(H)$ $H$ $||\cdot||$ $H$
$||\cdot||$ $\mu-(\mathrm{G})$ $\mu\in RI(H)\backslash \{\delta 0\}$
$\nu\in RI(H)$ $||\cdot||$ \nu (G)-
( )
$||\cdot||$ $\gamma^{t_{0}}-(\mathrm{G})$ $i->0$ $t>0$
$||\cdot||$ $\gamma^{t}-(\mathrm{G})$
$H$ $A=\{x\in H : Px\in D\}$
$t,t_{0}>0$
$\gamma^{t}(A)=\gamma^{t_{0}}(_{\perp}^{t}A)\underline{0}$ (3.1)
$||\cdot||$ $\mu-(\mathrm{G})$ $\mu\in RI(H)\backslash .\{\delta_{0}\}$ $||\cdot||$
$\gamma^{t_{-}}(\mathrm{G})$ $t>0$
$\epsilon>0$ $P_{0}\in \mathcal{F}$ $P_{0}$ $P\in \mathcal{F}$
$\mu(\{||Px||>\epsilon\})<c\epsilon$ $(C>0)$ (3.2)
$||\cdot||$ $\mu-(\mathrm{G})$






















$[0, \infty)$ Borel $\epsilon>0$
$\sigma_{\nu}([u, \infty))<\frac{\epsilon}{2}$
$u>0$ $u$ $\gamma^{u}-(\mathrm{G})$ $\epsilon>0$




$t\geq u$ $\gamma^{t}(\{||PX||>\epsilon\})\leq 1$
$\int_{u}^{\infty}\gamma^{t}(\{||P_{X}||>\epsilon\})d\sigma_{\nu}(t)\leq\sigma_{\nu}([u, \infty))<\overline{2}c$
.





$\nu\in RI(H)$ $||\cdot||$ $\nu-(\mathrm{G})$ o
\S 3 $\gamma$
$||\cdot||$ $\gamma-(\mathrm{G})$ $||\cdot||$ $\mu-(\mathrm{G})$
–
2
$\lambda$ $H$ $A$ $H$ $0<t<\infty$
$\lambda_{t}(A)\equiv\lambda(\frac{A}{t})$ $\nu$
$\nu(A)\equiv\int_{0}^{\infty}\lambda_{t}(A)d\mathcal{T}\nu(t)$
$\tau_{\nu}$ $[0, \infty)$ Borel $H$
$||\cdot||$ $\lambda-(\mathrm{G})$ $||\cdot||$ $\nu-(\mathrm{G})$
5
6 ..
$RQI(H)$ $H$ $||\cdot||$ $H$
$||\cdot||$ $\mu-(\mathrm{G})$ $\mu\in RQI(H)\backslash \{\delta_{0}\}$
$\nu\in RQI(H)$ $||\cdot||$ $\nu-(\mathrm{G})$
3 2 3
3




$\mu\in RQI(H)\backslash \{\delta_{0}\}$ o $||\cdot||$ $\mu-(\mathrm{G})$ $||\cdot||$ Hilbert
36
\tau $\{a_{n}\}_{n=0},1,2,\ldots$ 4 (1) $,(2)$
{Qn}n=0,1,2,...
metric approximation property $-$
4
Hilbert ,
, Gross Dudley , Baxen-
dale,Yan , . , ,
.
7 [1,3,4,5,18]
$\mu$ Hilbert $H$ , $||\cdot||$ , $B$ $||\cdot||$
$H$ . \mu \mu ^ $H$ .
, , (5) $\Rightarrow(3)\Rightarrow(4)\Rightarrow(6)\Rightarrow(1)\Leftrightarrow(2)$ .
1. $\mu^{*}$ $C_{B}$ . $\mu^{*}$ $i$ $H$ $B$
$i(\mu)$
2. $H$ $||\cdot||$ $\mu-(\mathrm{D})$ .
3. $H$ $||\cdot||\iota\mathrm{h}_{\mu-(\mathrm{G})}$ .









6. $I$ $P_{n}\in F$ ,
$\lim_{Narrow\infty}\lim_{narrow\infty}\mu(\{X\in H;\sup_{1\leq k\leq n}||P_{k}x||>N\})=0$
.
8
$\gamma$ (1) $\sim(6)$ .
9
$\mu$
$H$ , 7 (1) $\sim(6)$
.
( )
, (1), (2), (3), (4), (6) $\mathrm{M}_{\mathrm{c}\mathrm{l}\mathrm{e}}\mathrm{d}\mathrm{a}[11]$
(3) $\Rightarrow(5)$
$||\cdot||$ $\mu-(\mathrm{G})$ , $t>0$ , $||$ $\gamma^{f}-(\mathrm{c}^{\mathrm{t}})$
.
$t>0$ , $||\cdot||$ $\gamma^{t}-(\mathrm{G})$ .




$t$ , 8 .
, $t>0$ , $I$ $P_{n}\in F$ ,








$= \int_{\mathit{0}}^{\infty}\gamma^{t}(\{||Pxn-Pmx||>\epsilon\})d\sigma(\mu t)$ .
$= \int_{0}^{u}\gamma^{t}(\{||P_{n^{X}}-P_{m}x||>\epsilon\})d\sigma_{\mu}(t)+\int_{u}^{\infty}\gamma^{t}(\{||P_{n}X-P_{m^{X}}||>\epsilon\})d’\sigma_{\mu()}t$
. , $u$ , $n_{\mathit{0}}$ , $n,$ $m>n_{0}$ ,
$\gamma^{u}(\{||PnX-P_{m}x||>\epsilon\})<\frac{1}{2}\epsilon$





$t>u$ , $\gamma^{t}$ , $\uparrow \mathrm{t},$ $m$ ,
$\gamma^{t}(\{||P_{n}X-P_{m}x||>\epsilon\})\leq 1$





, (3) $\Rightarrow(5)$ . $\square$
10
$\mu$ $H$ , 7 (1) $\sim(6)$
.
( )
, (1), (2), (3), (4), (6) Maeda,
[12] (3) $\Rightarrow(5)$
39
$\mu$ , 2 , $\mu\sim_{c}\lambda$ $H$
\mbox{\boldmath $\lambda$} . , $\epsilon>0$ , $\mu(A)<\eta$
, $\lambda(A)<\epsilon(A\in cH)$ \eta $>0$ .
$||\cdot||$ $\mu-(\mathrm{G})$ , $\epsilon_{1}$ $\epsilon_{\mathit{0}}$ , $P_{\mathit{0}}\in\wp$ , $P\text{ }P_{0}$ ,
$\mu(\{||P_{X}||>\epsilon_{1}\})<\epsilon_{0}$
. , $P\text{ }P_{0}$ ,
$\lambda(\{||Px||>\mathcal{E}_{1}\})<\epsilon_{1}$
$||\cdot||$ $\lambda-(\mathrm{G})$ .
9 , $\lambda$ (5) . , $I$ $\mathcal{F}^{\cdot}$
.
$\epsilon’>0$ . $\epsilon>0$ , $n_{0}$ , $n,$ $rn>n_{\mathit{0}}$ ,
$\lambda(\{x\in H;||P_{n}x-P_{m}x||>\epsilon’\})<\epsilon(4.1)$
.
, $\mu\sim_{c}\lambda$ , $\eta>0$ , $\lambda(A)<\epsilon$ I,(A) $<$
$\eta$ $(A\in C_{H})$ $\epsilon>0$ . $\epsilon$ $\uparrow?_{-}0$
(4.1) , $\eta>0$ , $n_{0}$






, $\ell^{2}$ , 7 6 , (1),
(2), (4), (6) (3), (5) .
5.1 \mu
$(\ell^{2})^{*}$ $l^{2}$ \mbox{\boldmath $\sigma$}((l2)’, $l^{2}$ ) . , $\mathcal{I}$
$\ell^{2}$ , $\{e_{n}\}_{n=1,2},\ldots$ . , $e_{n}$ $n$ 1
40
$(0,0, \ldots,0,1, \mathrm{o}, \ldots)$ . $(l^{\mathit{2}})^{*}$ $\ell^{2}$ natural Pairing $(\cdot, \cdot)$ .
$\mathrm{a}\in(l^{2})^{*}$ ;
$(\mathrm{a}, e_{n})=1$ $n=1,2,$ $\ldots$
$(\mathrm{a}, e_{\alpha})=0$ $e_{\alpha}\in \mathcal{I}\backslash \{e_{n}\}n=1,\mathit{2},\cdot\ldots$
, $\delta_{\mathrm{a}}$ , \mbox{\boldmath $\delta$}a $\ell^{\mathit{2}}$
$\mu$ . , $l^{2}$ $<\cdot,$ $\cdot>$ , $\ell^{2}$ , $\xi_{1},$ $\ldots.,$ $\xi_{n}$
, $y\in(l^{2})^{*}$ $((y, \xi_{1}),$
$\ldots,$
$(y, \xi_{n}))\in R^{n}$ , , $x\in\ell\underline’$
$(<x, \xi_{1}>, \ldots, <x, \xi_{n}>)\in R^{n}$ $—$
, . $D\in \mathcal{B}(R^{n})$
,
$\mu((\text{ ^{}\prime})^{-1}(D))=\delta_{\mathrm{a}^{(_{-}^{--}}}-1(D))$
, $\mu$ , $\delta_{\mathrm{a}}$ .
5.2 $||\cdot||$
$\{\lambda_{n}\}$ $m=1,2,$ $\ldots$ , $\lambda_{2m}=0,$ $\{\lambda_{2m-1}\}$ ,
, $\lim\lambda_{2m-1}=\infty$ .
$\dot{\Gamma}\text{ ^{}marrow\infty}\{\pm\lambda_{n}(e_{1}+\cdots+e_{n});n=1,2, \ldots\}$ , $B$ $\ell^{2}$
, $\mathcal{U}=\Gamma+B$ . , $\mathcal{U}$ , , , .
$x\in l^{2}$ $||x||$ $\mathcal{U}$ . ,
$||x||= \inf\{\alpha;x\in\alpha \mathcal{U}\}$
, $||\cdot||$ $\ell^{2}$ .
$||\cdot||$ , $\mu-(\mathrm{D})$ ( 7(1) (2)
) , $\mu-(\mathrm{G})$ ( 7(3) ) ,
. (Maeda [13])
, , (1), (2) , (3), (5)
. , (4), (6) .
5.3 $||\cdot||$ (4)






$P_{n}\uparrow I$ . , $n>m$ , $(P_{n}-P_{m})$ { y $e_{2m+2,\ldots,2\mathcal{R}+1}e$
41
, $\mu \mathrm{o}(P_{n}-P_{m})-1$ $(e_{2m+2}+\cdots+e_{2n+1})$










$\underline{k}+\underline{k}=1$ , $\Gamma$ $\{\pm\lambda_{\mathit{2}k+1}(e1+\cdots+e_{2k+1})\}_{k}=1,2,\ldots$
$\lambda_{\mathit{2}m+1}$ $\lambda_{2n+1}$








, $||\cdot||$ (4) $\square$
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